a Symmetry transformations used to generate equivalent atoms: 
Mathematical treatment
Scheme S1. Aminoflavylium network of chemical reactions in acidic conditions.
In order to deduce the expression that accounts for the kinetics of the network shown in Scheme A1 the following assumption are made:
1-All proton transfer reactions are much faster than the hydration, tautomerization and isomerization reactions.
2-The tautomerization is assumed to be faster than the hydration and isomerization. Thus, B and Cc; and, as well B + and Cc + are assumed to be in equilibrium during the interconversion kinetics to reach the equilibrium after a pH jump.
3-B+Cc and B + +Cc + are steady state transient species.
Before the hydration start to take place the total concentration of flavylium cation is given by:
Because is only formed in extremely acidic conditions this species can be
discarded. Thus, the pH-dependent equilibrium concentration of is given by:
Assuming a fast equilibrium between the Cc and B species the following expressions account for the concentrations of these species:
[ + ]
( 5)
After some algebraic manipulations:
[ ] = [ + ]
The rate for the formation and consumption of B and Cc from the hydration and isomerization reactions is given by:
The protonation of the trans-chalcone must be accounted by equation S12:
Combining equations S2, S7, S8 and S12 with the kinetic equation S11 leads to: The rate of the flavylium consumption is given by:
Thus, after some algebraic manipulation, equation S17 can be obtained by considering an direct interconversion equilibrium between AH + and Ct (equation S16). It is worth noting that, experimentally, Ct forms at the same rate that AH + disappears. Equation S18 holds for reaction channel corresponding to the unprotonated species.
However, the overall reaction rate is given by the sum of this reaction channel with the one corresponding to the protonated species. The corresponding equation (S19) 
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Characterization of compound 2
The introduction of a hydroxyl substituent in position 4' allows the formation of the quinoidal base, as shown in Fig. S1B(a) , where the raising of this species at the expenses of the flavylium cation is observed. The obtained acidity constant is pK a =6.0.
The system at the equilibrium is shown in Fig.S1B(b) . the multistate behaves as a single acid base equilibrium with acidity constant, pK' a =3.8. A series of direct and reverse pH jumps was carried out to define the bell shaped curve, Immediately after the direct pH jump the absorption of a mixture of flavylium cation and quinoidal base is observed. This absorption decreases to give the final absorption of the trans-chalcone, Fig. S2B(a) . In the case of the reverse pH jumps the stock solution at pH=7 constituted by the trans-chalcone was used. Immediately after the pH jump and before observation of any flavylium cation formation, the chalcone protonates at the amine substituent giving the species Ct + . The observed kinetic process corresponds to the disappearance of this last species to give the flavylium cation, Fig. S2B(b) .
Representation of the initial absorption spectra of the reversed pH jumps is shown in Representation of the slower rate constants of the multistate by carrying out direct and reverse pH jumps 5 (as in Fig.S3B ) at different final pH values is shown in Fig.S4B .
Fitting was achieved with eq.(11) for the following parameters K h K t k i =2.0x10 -8 Ms -1 ; A (442 nm) pH S12 Figure S4B . Representation of the rate constants of the slower process of the interconversion kinetics for compound 2 in the presence of CTAB 0.020 M, versus pH. Fitting was achieved with eq.(11) for the following parameters:
The flash photolysis of compound 2 in the presence of CTAB was also performed, 
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Characterization of compound 3
The absorption spectra taken immediately after direct pH jumps and at the equilibrium is shown in Fig. S1C (a) and b respectively pKa=6.2 pK'a=1.6 Figure S4C . Representation of the rate constants of compound 3 in the presence of 0.020 M CTAB for the slower process of the interconversion kinetics, versus pH. Fitting was achieved with eq.(11) for the following parameters: K h K t k i =2.5x10 -7 Ms -1 ; K t k i /k -h = 6.0x10 -4 M; k -i =1x10 -5 s -1 ; pK Ct+/Ct =0.7; k -i+ =1.5x10 -3 s -1 , k h =4.2x10 -4 s -1 . i The change of regime, when tautomerization becomes slower than hydration occurs at very low pH values, but in these compounds this eff is masked by the superposition of the kinetic process resulting from protonation of the amines.
